C
an computing technologies be used to help address critical problems in the teaching of sociology and other disciplines? If so, how might they be used, what can we learn from such use, and what further questions arise? Finally, can we learn anything about the potential value of computing technologies for illuminating the processes of teaching and learning more generally? This article discusses a case study of how a particular computing technology was used in an effort to address certain pedagogical problems. In the process, it considers how computing technologies more generally might increase our understanding of teaching and learning.
Sometimes, those of us who are excited about the latest computing technologies risk overlooking the potential value of using simple applications. One such non-cutting-edge application is the use of online discussion boards to supplement in-class meetings of a course. World Wide Web-based discussions in the social and behavioral sciences have been used widely and studied by a number of researchers, who have also identified several potential problems with such use. Researchers, such as Bass and Eynon (1998) and Jaffee (1997) have reported that the World Wide Web (hereafter, web) is an effective way of bringing quieter members of a class into the discussion. Harasim (1990) and Jaffee (1997) also note that web-based discussions allow students to consult readings, notes, and to write and revise their thoughts before making them public, thus offering the possibility of more thoughtful comments than in a spontaneous class discussion. Research by Benston (2000) suggested that students increased "their understanding of connections between developmental psychology and policy issues, critical evaluation of evidence, and technology skills" (p. 4). Schutte (1996) reported that students in his online social statistics course scored an average of 20% higher on examinations than students in his traditional class. He attributed the difference to more opportunities for, and higher quality of, collaborative learning among students in the online course. Groeling (1999) reported that if web-based discussions are to avoid the "freerider" problem and low rates of participation, there need to be incentives built into a course that support the use of web-based discussions. In this article, I try to apply what was learned from their research about online discussions and from research on teaching and learning, to address several pressing problems I encountered in the teaching of sociology.
A CASE STUDY
I teach at a large, urban, private university. The undergraduate student body has combined SAT scores averaging over 1,300 points, of which about 10% are international students, and the majority of students have ancestors who came from somewhere other than northern Europe. Although more than half the undergraduates live in university residence halls, a significant proportion are commuting students.
Pedagogical Issues
After teaching a senior sociology seminar on race and education for several years, I saw several pedagogical problems. Each week, I had been asking one or two students to write short, five-page papers on the readings that they distributed in advance to seminar members. Other students were expected to do the readings, read the papers, and come to seminar prepared to discuss the issues raised. What happened was often quite disconnected, however. In seminar, students often did not discuss either the readings or the papers of their classmates. When a question or comment was raised in seminar, it was frequently followed by an unrelated comment by someone else.
Reflecting on these experiences, I wanted to try to address several pedagogical issues. First, how could the seminar help students to think and write more critically, sociologically, and with greater complexity about the highly charged social issues we were considering. Second, how to address the difficulty students seemed to have of relating to or engaging directly with the ideas, issues, or questions raised, whether by the readings, by other students in the seminar, or by me. A third issue was engagement in a more concrete sense-how could I encourage students to attend seminar regularly, well prepared, and having thought about the issues we were considering since the last weekly meeting. (Seniors are very busy people, making graduate school or job applications and having other responsibilities.) These pedagogical issues are not confined to sociology, I believe, but may appear in any discipline/field in which students are being asked to engage ideas and develop deep understandings of texts, principles, or procedures. the weekly seminar meetings, students were asked to participate in asynchronous, webbased discussion groups in which they played different, focused roles. One of the specific questions I asked them to address was what they found most difficult in the reading for the week. The decision to combine these elements drew on existing research and on pedagogical innovations designed by others.
Web-based discussions. I elected to use the web because I saw it as a possible way of keeping students engaged in the subject matter of the seminar during the other 6 days of the week when we were not meeting. It also offered a way of making their thinking visible to each other and to me. Bass and Eynon (1998) saw several potential benefits of electronic interaction. It can "increase the amount of time that students are focused on and interacting about the subject" (p. 52). The asynchronous nature of web-based discussion also means that students can post when they are available. A further advantage is that it involves writing, "which can facilitate complex thinking and learning as well as building related skills" (p. 53).
The use of the web in college teaching provides opportunities to slow down, to think about teaching and learning anew, to ask again what we want our students to understand about our discipline and subject, and what problems interfere with having them successfully obtain those understandings. My own philosophy of using technology in teaching is that it should be driven by pedagogy, that is, the starting point should be the understandings we want our students to achieve and the problems or issues we have previously encountered in helping them obtain those understandings. Moreover, we need to draw on existing research to help us design relevant strategies for addressing learning goals. The research studies noted above informed my decisions about whether and how to use web-based discussions.
I decided to use the web in an effort to develop a learning community that could supplement and enrich the weekly seminar meeting. To address the free-rider and low participation problem identified by Groeling (1999) , I made the web-postings an assigned and graded part of students' work for the course.
One part of that use involved requiring undergraduates to post their memos, comments on general readings, and final papers on a discussion board, using the course management software package called Blackboard. I could have used Web-CT or any other course management software, proprietary or otherwise, that allows for threaded group discussions. I decided to use Blackboard rather than a designed-from-scratch course web site as I have done in prior courses because it offered a simple way for me as instructor to set up focused discussions. Moreover, those discussions were easy for students to use. Students could simply cut and paste from their word processors rather than needing to convert their comments or writing into hypertext markup language (html) web-formatted documents. The discussion feature of such software works much better, in my experience, than using a listserv that simply streams postings into students' (and our) e-mail. Another plus in using this coursemanagement software is that my courses are accessible from the university's entering portal. Finally, this software was supported by the university's information technology services. Ease of use for students and faculty, access, and technical support are all-important criteria that digital technologies need to meet if they are to be used in teaching. This case study allows us to explore the possible consequences of asynchronous web-based discussion for student learning and instructional adaptations.
Focused discussions. These web-based discussions were structured in two ways, first by the topic or question of the week and second by assigning varied roles to different students on a rotating basis. The idea for playing different roles was stimulated by Cynthia Scheinberg's 2000 presentation on ConversaColor, designed to make students more aware of the roles (e.g., of introducing a new idea, adding to an existing idea, or making a transition) they were playing in a composition class discussion and how those roles related to writing (Scheinberg, 2000 (Scheinberg, , 2001 .
The seminar met on Tuesday afternoons, and I decided to ask students to play one of three roles each week. On Monday, one group would introduce one or more ideas by stating (a) the most important insight they obtained from a reading, (b) discussing what was the most difficult, murky, or confusing part of the reading, and (c) raising sociological questions that the reading suggested (the role of stater). On Wednesday, a second group would respond to the ideas already posted and discussed in seminar and then pose further sociological questions (the role of responder). On Friday, a third group would integrate and synthesize what others had said that week and raise additional sociological questions (the role of integrator). Students rotated through the roles from week to week.
Moments of difficulty.
The idea of asking students to write about a moment of difficulty was suggested by the work of Mariolina Rizzi Salvatori (2000) . In her undergraduate and graduate courses in English studies and composition, she asks students to write a difficulty paper, in which they "identify something difficult in a text and describe, in detail, why they experience it as difficult" (p. 85). She noted that the paper teaches "students how to identify specific difficulties and not move away from them" (p. 86). She also said that when a student makes their difficulty public, he or she "demonstrates a level of trust and performs an act of responsibility that demand equal trust and responsibility from her teacher and classmates" (p. 86). Difficulties become opportunities for learning to make sense out of a reading (p. 87). She remarked further that the difficulty paper "provides my primary window into the process whereby moments of difficulty can be transformed into occasions for learning" (p. 88). I sensed that this approach might be transferable and wanted to try using it. Although I had sometimes used the "murkiest point" assessment technique (Angelo & Cross, 1993) at the end of a class period, I had never asked students to identify the most difficult aspect of a reading in their formal writing. So another question this case study allows us to explore is whether a strategy developed in one field may positively affect teaching and learning in another.
Context of the Study
I gathered the data for this study in the fall 2000 semester. Although the seminar is usually limited to 15 students, that semester there were 16. Of those 16, 5 were Whites (1 Italian American, 1 Irish American, 1 recently immigrated Russian American, 1 Jewish American, and 1 Greek American), 5 were Blacks (2 African Americans, 2 Caribbean Americans, and 1 Native American/African American combination), 3 were Hispanic or Chicano (1 Puerto Rican American, 1 Dominican-American, and 1 Chicano), and 3 were Asian (2 Chinese Americans and 1 Korean American). This ethnic diversity was a tremendous learning resource throughout the entire semester, and it underscored the importance of developing a learning community among the students in the seminar.
There was also some diversity in the academic backgrounds of the 16 students because 2 had transferred in as juniors from community colleges and 1 had transferred from another 4-year college, whereas the others had been at the university for their entire undergraduate career. Twelve were sociology majors, 1 was a political science major, 1 was a communications major in the school of education, 1 was in a division where students create their own 200 SOCIAL SCIENCE COMPUTER REVIEW majors, and 1 was a law and society major. This diversity meant that at least 5 had little understanding of what was entailed by sociological thinking, writing, and analysis. As Duffy (2000) and others have pointed out, it is important to learn about our students so that we can understand more about their backgrounds, strengths, and needs.
QUALITATIVE ANALYSIS OF THEIR POSTINGS
The first observation I have is that students found it difficult to write about a difficulty they found in the reading. The first week, no one addressed the question. In sociological parlance, it appeared to be taboo, or a strongly prohibited social practice. I sense that education tends to encourage students to show what they know and what they already understand rather than what they do not understand. If anything, they may learn to conceal what they do not know or what they find difficult. Moreover, admitting difficulty, as Salvatori (2000) noted, requires a certain level of trust. So, I needed to encourage students to address this question in their writing and to stress that it would help to bring out new understandings for everyone. This is similar to the important point raised by Grossman (1995) , who wrote:
Over time, I found I could show how important wrong answers were by pointing out that they had provided the stimulus for our most interesting discussions. I also asked students to notice that wrong answers often gave me the opportunity to teach them thinking strategies that would help them arrive at correct answers on exams. (p. 15) In subsequent postings, students did discuss something they found difficult. Using the archive of their postings that remained on the web, I conducted a systematic qualitative analysis of every case in which they mentioned something they found difficult. From those analyses, I can discern some of the kinds of difficulties they encountered and suggest how they might contribute to student understanding in a variety of ways. The approach helped to identify and address lacunae in background knowledge or skills that interfere with learning, highlight new concepts needing clarification or statistical relationships requiring explanation, and helped students construct new interpretations and questions. Finally, I believe the approach provided useful feedback to me as instructor, so that I could make needed instructional adaptations either during the term or as I designed the seminar for the next year.
Identifying Gaps in Students' Repertoires
The moments-of-difficulty strategy helped to identify gaps in the students' knowledge or skill and tool repertoire that could be addressed in the continuing conduct of the seminar. For example, terms that were not understood could be identified and clarified by another student or the instructor. Other times, a reading assumed certain background knowledge. For example, a student wrote, "The murkiest point in this reading is that a child's birth weight affects their educational attainment. What does birth weight have to do with vocabulary and math scores?" (No. 16) 1 . The missing so-called common knowledge could then be supplied not only to that particular student but to everyone in the seminar via the web. The approach also helped to identify skills and tools that students needed. Several students noted that the murkiest part was "all the graphs and statistics." These comments changed the conduct of the seminar. When discussing important studies, I did not assume that everyone understood the tables, but instead we discussed the important tables in the seminar.
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Articulating Problems in Understanding New Material
The strategy also made visible students' problems understanding new material so that those problems might be engaged. For example, one student wrote, "Although I am clear on reactive correlation, I am a little unclear on the fundamental differences between active and passive correlation" (No. 15). This posting prompted me as the instructor to post a lengthy response on the discussion board. If we had unlimited class time, a long response is something we could do in class. But how often do we find that there are many more good questions raised than time to discuss them in class? Using the web permits continuing the dialogue outside of class and devotes more time to considering issues raised, as Bass and Eynon (1998) noted.
Consolidating Understandings
Student comments also raised new questions that were productively discussed in seminar. For example, several students puzzled over the role of grandparents. As one wrote, "This topic seems to be fuzzy because it does not say how they affect the children through the parents of the grandchildren," (No. 05). Part of the next seminar was spent discussing how the educational levels of grandparents might affect the educational achievement of grandchildren, and many members of the class, from various racial/ethnic groups, had many interesting ideas to contribute. Their illustrations suggested possible reasons for the statistical correlation reported without elaboration in the chapter. The clarification obtained was evident in a subsequent student posting:
This issue was addressed in class, and the conclusion was that there is a direct relationship between the education of grandparents and the vocabulary and mathematical levels of their grandchildren because the actions of the grandparents in turn affect the actions of the parents, which then get passed on to the grandchildren. To use the reading example again, if the grandparents read to their children, then it is more likely that these children when they become parents will do the same. This directly affects the vocabulary of their children and so their grandparents' educational attainment does play a role in the academic achievement of the grandchildren. (No. 03) By following the discussion thread, the student identified the problematic relationship and put into her own words the understanding developed in seminar.
Becoming Producers of Knowledge, not Simply Consumers
Most important, the moments-of-difficulty strategy sometimes encouraged students to pause and ponder a difficult idea and then struggle to make sense out of it themselves. For example, one student first identified the difficulty:
The murkiest part of this reading was the difference between prediction bias and selection system bias. When I first read about them, they seemed to be the same type of thing just dealing with different institutions, prediction dealt with schools and selection dealt with work places. (No. 10) Having paused, she went on to formulate her own interpretation:
I think what Jencks is trying to express is that using tests as a determinant of how one will perform at school or in work is not a good idea because tests can both under-and over-predict one's actual performance. Jencks mentions how it is hard to break with tradition and to understand terms in a new and more correct way. If so many psychologists and sociologists know that the majority of people and institutions are using both the terms and the tests in an incorrect manner, why isn't more work being focused on this rather than trying to figure out what causes the gap? (No. 10) We know from research on learning that when students put new ideas into their own words, they are more likely to understand and retain those ideas. The author is also raising a profound challenge to the way the field has defined and analyzed the problem of racial differences in school achievement.
Another student identified a puzzling feature of a published study, which showed she was scrutinizing it very closely, when she wrote:
I did not quite understand the distinction between the variation in achievement and the variation of learning curves observed by Bryk and Raudenbush in their study of over six hundred students in 86 different schools (pgs. 160-162). Does not the learning curve directly affect achievement? Therefore, how are the two numbers so different in comparison? (No. 03) This comment calls for further clarification of a puzzling result of the study. I would not be surprised to see a reviewer of the research article raise a similar question.
"Going Meta"
The difficult-moment strategy also helps students to engage in metacognition, that is, to become reflective and self-aware about how they and others are thinking and writing. The concept of identifying difficulties gave one student, who was taking the role of integrator and synthesizer of the postings, discussion, and readings for the week, a gentle way of asking fellow students to elaborate or clarify the points they were making. She wrote: Also, on a side note, I would like to express the difficulty I sometimes have in understanding various postings. I think that people sometimes assume a certain understanding or body of knowledge on the part of the reader and thus do not go into great enough detail or fully explain their positions or statements. For instance, in [No. 09's] and [No. 10's] [posting], the statement is made that "I do not believe that on an individual level, racelessness is pragmatic" and . . . simply left it at that. I was left wondering why they felt that way and in what manner they were referred [referring] to "individual level." Also, [No. 05] writes about various subcultures that emerge with second-generation immigrants, discouraging hard working students; "but on the flip side to this an educational movement was starting throughout universities all over California." I was unsure as to exactly why such subcultures were formed, why and in what way it is "evident among Chicano/Latino students," what educational movement was being referred to, and how that movement was in opposition to the various subcultures. (No. 13) One goal in teaching is to help students become critically aware of how they can improve their own thinking, writing, and learning. A comment such as this from a fellow student Persell / ONLINE DISCUSSIONS, STUDENT UNDERSTANDING 203 may be more effective than one from a professor. If our ultimate goal is to help students become successful learners, producers of knowledge, and contributors to educated and scholarly discourse, these examples illustrate some of the ways that using a moments-ofdifficulty strategy to focus web-based discussions may encourage undergraduates to practice such performances.
The above examples illuminate some of the ways that the single strategy of asking students to identify moments of difficulty may contribute to the conduct of a course or seminar and to students' increased understanding. The question remains, What role does using webbased discussion play in this process?
THE ROLE OF TECHNOLOGY
Using this very simple form of computing technology seems to contribute to improving pedagogy in five major ways, namely by making thinking visible, by creating an enduring written archive, by facilitating the review of ideas, by revealing needed background, and by increasing engagement with learning.
Making Thinking Visible
Technology contributes to these processes by making student thinking visible, both to other students and to the instructor. Photocopying and distributing everyone's ideas might accomplish something close to this level of observability of student thinking, if everyone lived nearby and could easily pick up the writing of other students three different times during the week besides the weekly meeting. Sharing printed copies also assumes that everyone has their written work done and photocopied by an agreed on time. Although it is also important to observe common deadlines for posting work on the web, it is often easier for students to check the discussion board again later than it is for them to come by the department, say, and pick up a late paper. Using computing technology makes it much easier for student thinking to be made visible, an essential first step for effective teaching and learning. The introduction of technology into teaching may provide an opportunity for us to slow down and look closely at what we are doing, and see how what we are doing is working and what it suggests we might do differently.
Creates an Archive
Using technology also creates an electronic archive of student work that can be analyzed to better understand what and how they are learning, as I am doing here. An archive can provide instructors with feedback that may suggest ways to modify the conduct of a course or seminar as it unfolds and as we plan to teach it again in the future. For example, their comment about the murky graphs and statistics changed the conduct of the seminar. When discussing important studies, I did not assume that everyone understood the statistical tables, but instead we walked through the important tables in seminar before discussing them. The existence of an archive also made it easier for students to review the postings.
Facilitated Review
Students reported that it was much easier for them to go back and reread earlier work that other students had done than it would have been if they had to shuffle through a large pile of papers (which they might not have with them if they were in the library, at a friend's home, or 204 SOCIAL SCIENCE COMPUTER REVIEW somewhere else). A similar outcome in a course using the web to teach history was reported by Kelly (2000) . Being able to reread others'work easily makes it more likely that such work might have an effect on students. I believe it is extremely important for students to see how their peers are thinking and to become conscious that they are writing for their peers as well as their professor. It is important for them to realize that, like themselves, others do not understand everything and that identifying a difficulty is the first step toward overcoming it. It is also important for students to see how well some of their peers think and express their ideas in writing, and important to become more discerning and self-reflexive about what makes a posting or a paper stronger or weaker, so that they can apply those insights in their own work.
Reavealing the Needed Scaffolding
In analyzing student postings, I realized several places where I should provide more pedagogical scaffolding 2 to help advance their understanding and level of performance. For instance, I decided to prepare a collection of samples of prior anonymous performances (postings) to hand out the following year, when I had students discuss the strengths and limitations of those postings. These samples were very easy to pull off the web site and they helped students in subsequent years to recognize more quickly what made for stronger and weaker postings. I also developed a taxonomy of what I mean by thinking sociologically (with examples) to try to make my tacit knowledge more explicit. Of course, such resources can easily be posted on the web so students could readily access them. I clarified the feedback form I gave students on their postings, creating separate forms for each of the three roles. These changes were incorporated into subsequent years' seminars. Although most instructors probably do such emendations to their courses over time, my experience was that seeing such pedagogical needs in black and white on the web archives provided an extra impetus for change.
Increased Engagement
Using web-based focused discussions increased student engagement, in my view, compared to past years. Students checked the web site at least three times a week outside of seminar. I could tell from the Blackboard program how many so-called hits a given posting had received at any particular moment. Thus, it was possible to monitor, at least in a crude way, how likely it was that students would be familiar with what was posted before seminar. It is my perception that we had better discussions in seminar than in past years. Of course, because I do not know who made the hits, it is theoretically possible that one student accessed a given posting 15 times, rather than 15 students each accessing it one time. So, this should not be assumed to be an exact measure of how many students had read the posting, but it is a rough indicator of whether there was activity around a particular posting and approximately how much. Because students were not graded on the number of hits their posting received, however, there was no real incentive to exaggerate the number of hits. They also used e-mail more than students in my other classes have, but not to an excessive degree.
My engagement also increased because I wanted to know what they thought and what questions they were raising, so I checked the discussion board at least three times a week as well. As I got to know the students better, I suggested we take a field trip to Ellis Island together. That went well, so I proposed that we have a potluck supper at my home. Student attendance also was up, although I started to grade attendance for the first time that semester Persell / ONLINE DISCUSSIONS, STUDENT UNDERSTANDING 205 as well. People almost never missed a seminar, and if they did, they had a very good reason, like the chance to meet Queen Isabella of Spain when she was visiting the university.
This discussion suggests that considerable pedagogical value can be added by using a simple computing technology as a supplement to an in-person course. One of the negatives of the experience (described below) was early difficulty accessing Blackboard. The other negative was that having all 16 students post each week turned out to be too much work for both them and me because I gave one-to two-page written responses to each of their postings. After several weeks, we decided that students could work in pairs on their postings if they wished. Further along in the seminar, when students began working very hard on their final research papers, I cut the required postings for individuals to one every other week. There are as well some threshold conditions that I believe need to be met if such technology is to be used successfully.
Threshold Requirements for Using Technology
Using even a simple computing technology in teaching has certain threshold requirements. All students must have reasonably equal access to the web. Students who live at home and do not have home computers and Internet access clearly need ready access through labs and other university-supplied sites. It must be possible for students who come to campus 2 or 3 days a week to gain reasonable access even without Internet access from home. So, ascertaining reasonably equal access is an imperative threshold issue to consider before requiring web use in a course.
If technology is going to be used as an integral part of the teaching/learning process, it needs to work very well. In the early part of the semester, there was a problem with the Blackboard program, and students faced extreme difficulties logging on and being able to post what they had written and read what others had written. They were immensely frustrated and almost ready to quit using the web. Fortunately, the early problems were soon resolved, and only occasionally thereafter did students have trouble accessing the site. These difficulties were the biggest negative of the experience.
CONCLUSIONS AND FURTHER QUESTIONS
Preliminary evidence based on a single qualitative case study suggests some ways that asking students to use focused web-based discussions and to identify and write about what they found difficult in a particular reading and using might contribute positively to teaching and learning. Using the web facilitated the posting and reading of student work, particularly because all students did not live on campus. Students reported that it was easier to review work that was on the discussion board than it would have been to shuffle through a large pile of papers. Another value was the creation of an archive of student thinking that will be available to future classes and is available to me for systematic analysis. Students also commented on how helpful it was to see what others thought about a particular reading, or what they found difficult. It was also valuable to them to see how well some students thought and wrote.
The moments-of-difficulty approach helped to identify and address lacunae in background knowledge or skills that interfere with learning, highlight new concepts needing clarification or statistical relationships requiring explanation, and helped students construct new interpretations and questions. Finally, I believe the approach provided useful feedback to me as instructor, so that I could make needed instructional adaptations either during the term or as I revised the design of the seminar for the future.
This exploratory study suggests several questions for further research. How generalizable is this experience, and to whom ? Flowers, Pascarella, and Pierson (2000) found that the cognitive effects of computer use observed among 4-year college students were greater among those students at the higher end of the precollege composite measure of cognitive development, a conclusion that is consistent with Dillon and Gabbard's observation that the greatest learning benefits of hypertext accrue to the most academically capable students (Dillon & Gabbard, 1998 , cited in Flowers et al., 2000 . Although I saw no evidence that only the strongest students in the seminar were benefiting from focused web-based discussions, it is certainly worth considering whether different types of students benefit differentially.
Would this combination of approaches work equally well for other instructors, in other courses, and other fields? In a related vein, how might these strategies be used in larger classes? Is it possible to scale up or transfer what has been learned from a seminar of 16 students to a large class such as Introduction to Sociology? How critical is class size to the apparent benefits of structured, online discussion for students? I am thinking of dividing a large class into groups of about five students, having one group post their insight-anddifficulty memos before each class and then asking other students to respond to them in class.
Another set of questions concerns the very focused nature of the discussion. There were times when it seemed as though it might have been useful to have a more open-ended space where students could simply post thoughts, reactions, or more general comments. Occasionally, a student did this anyway, but it might be worth considering making such an open space available as part of the course in the future.
An emergent phenomenon in higher education is the development of a self-aware Scholarship of Teaching and Learning (SoTL). I believe that this article illustrates several key features of SoTL, including the way it focuses on student understanding, utilizes a process of continually assessing that understanding, sees teaching and learning as an iterative process in which insights from the systematic study of student learning feed back into changes in curricula and teaching, draws on relevant existing research and experience, and generates new questions for further study. Additional characteristics of the SoTL include the use of peer review of one's scholarly work, efforts to go public and/or publish what is learned, and the expectation that there may be disciplinary differences in how the SoTL is conducted. 3 Computer technologies may provide a particularly fruitful avenue into the investigation of teaching and learning because of their potential to increase reflexivity within any given activity. As Shoshana Zuboff (1988) , In the Age of the Smart Machine, noted, information "makes its contribution to the product, but it also reflects back on its activities and on the system of activities to which it is related." Thus, it not only produces action but also produces a voice that symbolically renders events, objects, and processes so that they become visible, knowable, and shareable in a new way. . . . It provides a deeper level of transparency to activities that had been either partially or completely opaque. (p. 9)
The ultimate value for teaching of the deceptively simple computing technology of webbased discussions may be the increased transparency it offers into the often invisible processes of teaching and learning.
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